This paper deals with water quality assessment and recommendations for a classification system based on nitrogen (N) and phosphorus (P) concentrations. In order to evaluate the influence of agricultural intensity, climate and hydrology on water quality, the long-term data (from 1995 to 2009) collected in three Latvian diffuse pollution monitoring sites (Berze, Mellupite and Vienziemite) were analysed. Measurements were carried out within areas where agriculture was the main source of diffuse nutrient loading at four spatial scales, i.e. experimental plot, drainage field, small catchment and river. The available long-term data series shows large variations in nutrient concentrations, depending on the intensity of agricultural production system and the scale of measurements. The concentrations of total N are higher at the plot scale, decreasing when the spatial scale of measurements increase. The proposed simplified classification system (five classes) was based upon the assumption that good chemical status for rivers in agricultural areas represent concentrations of total N < 1.5 mg L À1 and total P < 0.075 mg L
INTRODUCTION

The Department of Environmental Engineering and Water
Management of Latvia University of Agriculture is responsible for this monitoring programme (Jansons ) .
The main objectives of the study presented in this paper were: (i) to analyse water quality data (total N and total P) obtained in different spatial scales and under different intensity of agricultural practices, (ii) to evaluate losses of total N and total P in catchment and drainage field scales, and (iii) to create scientifically based criteria for water quality classification in agricultural areas.
MATERIALS AND METHODS
General description of the monitoring sites
The selected research sites of Berze, Mellupite and Vienzie- at the upstream end of the drain pipe in order to reduce the chance of the pipe being blocked by sedimentation (Ritzema ) . Surface water inlets can be the pathway for the direct inflow of eroded soil particles during the surface runoff events. In studied sites the impacts from point sources, such as scattered households or animal farms, can be considered as negligible. Description of monitoring conditions and scales is presented in Table 1 .
Berze monitoring site is situated in the central part of Latvia. The soil texture within the catchment is silt clay loam according to FAO () classification. Due to natural soil fertility, this region can be characterised with relatively intensive cropping system compared with the present farming conditions in Latvia. Nitrogen fertilizer and manure application vary among catchment fields from 51 to 224 kg ha À1 year À1 while the phosphorus application ranges from 24 to 66 kg ha À1 year À1 . The landscape in this area is flat, therefore the risk of the surface runoff is rather low. During the study period the three main crop types were sugar beet, oilseed rape and winter wheat. The crop proportion within the catchment changes over the years and is influenced by market demand. Recently, winter oilseed rape has become essential for biofuel production. In addition to drainage field and small catchment scale water were collected from interviews with the farmers.
Long-term records at the nearest meteorological stations indicate the differences in climatic conditions. The observations were carried out by the Latvian Environment, Geology and Meteorology Centre.
Statistical analysis
As stated by Warner (), box and whisker plots can be used for graphical presentations of the total N and total P concentrations. The box and whisker plots show the minimum value, 25th percentile, median value, 75th percentile and maximum value of data set. Side by side, these types of plots are convenient for determining differences in medians and similarity in spreads. The box and whisker plots could also be used to calculate and show outliers and extremes of data set. It has been described by Berzina 
RESULTS AND DISCUSSION
Climatic conditions and discharge
Jansons et al. () noted that Latvia is situated in a humid
and moderately mild climatic region where rainfall exceeds evaporation, resulting in percolation losses from the soil.
The highest mean annual air temperature was registered in Berze (7.5 W C), followed by Mellupite (6.4 W C) and A typical feature that can be discerned from precipitation and discharge patterns is that in the Mellupite site the relationship between water discharges in both monitoring scales was very similar. In contrast, the discharges in Berze and Vienziemite vary considerably among study scales.
There is clear evidence that water discharge differences between monitored sites can be explained by precipitation rates in the particular study site, for example high rainfall in Vienziemite leads to high water discharge. In addition, Due to the high temporal and spatial variation of total P concentrations it was difficult to draw conclusions regarding the variability of total P values in different monitoring (Figure 10 ). The specific character of total P transport,
i.e. the main source of phosphorus losses was occasional erosion events induced by surface runoff, has to be taken into consideration when the trend analysis of total P concentrations is performed. Therefore, in most cases a minor temporal trend in total P concentrations can be observed. Long-term data series are required to assess agricultural runoff pollution at different spatial scales. Agricultural emissions and retention processes of total N were studied in the Berze and Mellupite sites. The box and whisker plots are used in Figures 11 and 12 to illustrate total N concentrations and retention between study scales. In the Extreme and outlying total N concentrations can be observed to be more frequent in plot and field scales rather than in small catchment and river scales due to vulnerability and a faster response to extreme meteorological and runoff conditions. In the Mellupite site the importance of retention processes on water quality are clearly demonstrated in Figure 12 . The specific character of monitoring scales has to be taken into consideration when the analysis of water quality in different scales is performed. For example, runoff from the experimental plots can be considered as soil solution where the impact of retention processes is rather low. 
Nutrient losses
The study showed that large temporal variations in total N and total P losses can occur and that, over years of monitoring, they are influenced by land management, farming practices and weather conditions. The results of nutrient losses are presented in Tables 3 and 4 The measured monthly discharge and losses in April were 139.3 mm and 0.44 kg ha À1 , respectively, which was 81% of the yearly discharge and 85% of the annual P load.
There was also large spatial variation in loads between study sites. During the study period the highest and lowest mean annual nutrient losses in the catchment scale were measured in Berze (e.g. 14.42 kg ha 
Nutrient standards
For EU member states, the overall aim of the WFD is to Data from Vienziemite were not included because the site can be characterized as having low input agriculture reference conditions. Nutrient values for water quality criteria determined in this study are given in Table 5 . Nutrient criteria numeric ranges, developed at the national level using existing databases of agricultural runoff monitoring, could be used to derive specific criterion values of water quality used to evaluate the success of control measures and action programme of ND.
The most important finding of the research is that water quality criteria for nitrogen in the drainage water, as well as for small catchments with intensive agriculture, should be less stringent than for rivers, otherwise it will not be possible to fulfill the objectives set by the WFD.
CONCLUSIONS
The main conclusions are as follows:
• The results of the study indicate that concentrations of total N vary in all study sites following the seasonal fluctuations of water discharge. In small catchment and drainage field scales, higher mean concentrations of total N were observed in Berze compared with the Mellupite and Vienziemite sites. The variations in total P concentrations are related to the large impact of occasional surface runoff events that promote P transport from soil to water.
• The concentrations of total N in agricultural areas depend on the spatial scale of measurements. In general, concentrations decrease when the scale of measurements increases. For example, in the Berze site higher concentrations of total N were found in the drainage field scale and these decreased in the small catchment and river scale. The variation in concentrations can be explained by different conditions for retention processes within spatial scales, e.g. denitrification, organic matter storage in sediments, sediment sorption, and plant and microbial uptake.
• The study showed that compared with intensively farmed area in the Berze site the nutrient losses were lower in the Mellupite and Vienziemite sites. Increased losses of total N and total P in Berze are caused by substantially higher mineral and organic fertilizer application rates, which often exceed the needs of agricultural crops.
• Long-term agricultural runoff monitoring data can be useful to develop scientifically based criteria for water quality assessment.
• The important finding of the research is that water quality standards for nitrogen in the drainage water, as well as for small catchments with intensive agriculture, should be less stringent than for rivers, otherwise it will not be possible to fulfill the objectives -good water quality status in 2015, set by the WFD. Recommended classification for values of the nutrient quality status could be used for the purpose of monitoring and evaluation agro environment measures of Rural Development Plan in Latvia.
